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(54) VOICE CODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an average 
transmission rate more while keeping coding quality high 
by grouping a sounded period or a voiced period 
effectively. 

-SOLUTION: A parameter extract section (C) 13 obtain a 
power value for each frame for a voiced period of an 
input signal and obtains a predicted mean power value 
based on the power value for plural frames and obtains a 
pitch period from the voiced period of the input signal. 
Then a grouping section (C) 23 compares the predicted 
mean power value and the pitch period with each 
threshold level respectively to discriminate either of 
optimum voice CODECs 43, 44. A changeover switch 33 
is switched depending on the discrimination result to 
apply the input signal to the optimum voice CODEC in 
the CODECs 43, 44 together with switching information 
to conduct voice coding. 
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i 1 fB«0#^^9F-?-ft«go 

LTitfBAtJ«-^*o^^c;^t)Si-;?>«-i-^*tt£:. 



(2) # g8¥ 9-5 5 6 6 5 

2 

i "''^-^twAl^Jft-f-SrWIBSP 1 <^*^ffl^eF-^f(:^S«cfit 

^^•li:. t*-7^1I,«7ei^'L#v^:litJlT<0^'g-(-A:'3«-f-t 

i i>-^\zm':y^mmmnmm^WLimmm Lxmz 

X-:hm^'^(r>%p\ztiiz^ir^m^iMio-t^W^(r>mP 

lB«<o^^^^-?-^k^Mo 

f -s. -9- > <7)ffiBii i mt>-r^^'7 p« - 3>« l # v^-am 

TOW'&tcA^M-^-^frfB* 2 0*^ffl:^-?-fk#g(z« 
L 16 * i t Sr#® t i- ^ ai^]^ 8 fB«<0^^^f-^f fc 

40 ^it^^t. z<o^\<r)mpmn^it^WLX^i,^yy 

i: f ^ sf 8 i j± 9 t&^<7)^pn^imm.o 

yy u- Amu xirum^- hi^-ri>mi<r)^pm^ 
50 ^it^^t. :i(omi(r)mpm^^it^m.x^i,^yy 
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J: O'mie fc* ^ <7)® $ ^ - ^' co-fi tr J; (b r 

ii^^j:<ti> im.m<omm^-<yj(~'$'imth-ri>fcit)<DS^ 

*M-?-«rt}ESI 1 <0*5effl^?-f-ft*S ^-cv 
— I1*^'L i ('^'(tJy.TtOJS^JcA^M-f-^fitrlE^ 2 <7)qt?^ 
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i--S>W*3ai. 2. 3. 4, 8, 1 2 3fe«<D 

:t)«-§-o/>'7 -'(i*»e>ait<0A:^3^-^o¥i^jW>'<v —It 
<o*^^-§-^b«go 

[0 0 0 1] 
10 0 0 2] 

[Se*<OS^ff] T'v^;U#|i®«->^T-AT-{4, CDM 
A (code division multiple access) :&S:*^S»^'fb ? 

10 0 0 3] *?^«:*E«EKt**EWt{Cf 7;^^tt 

fflicfiv^w- h imnmxtzfz\ix\twi^\^- v 

1-*it(±ilH/>o itz. il^EPfl, iS^EP^. *^E 
WO^Erat::i'7^^ftLfc*-^(>. il^EKis iO^il 

fi<-r^^ tl4|6Lv>„ Z.<r>tz^. ^ S-B:< t" 

-2>t;i±. ^^EFbIS fcii^^EP^fflt::^- ho^go^i^ 

40 [0 0 0 4] i<Ott(7)t£*(OSmi: LTfi. e^EIS* 
5c#6<)EP^i:i§igWEMtc*ltT#^iraLfcn-7'-7 

"P S I -CELP^F??-?-fb<OPra^Vf;y hU- f 

ffctcp*g-r^Mft. " m^mk. SP93-139 (19 

94-02), 1994. ^ t'{CiE'<t,Jtrv^;z,„ 

h\t. v^-f^i-t At)^^<o^'tt{cj£.i:T7;i'=j*>jXA<o 

[0 0 0 5] L:6-L. CDMA:^^r-l±f£^§l:±<7)©J 
SO Wb^ifihi>o :^<r>fz>f>. ii#^tcii7;n^- ^<0 3-7•• 
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-J ^ T-^^-^^^:1- ^ j^-^t- t . ibh; r ;u =r u x a 

h ^|C(± T ;v X A CO]® T «8^<7> r? - T-- y 

y ^'^C'ft*>cTT;^rf i;XA3&^^^;$:6<}{;|Bi u- 

T;L'n*i;XA7>fS:^6<j(r|^i:T-^)») hO^^^rz- lo 

[0 0 0 6] ^"^mmtfzumpKmi:. 
U iro<td?i^'7X^it7&^*«)r-*^,;6-{cov»r 

lO 0 0 7J 

#ISPfl t fzii^P^mi: t^<0 J: -7 7 X:0-(ti--& <r>;6* 
to 0 0 8] C:co*fH(±±fe*Mt^lf§ LT>&?nf^<> 

[0 0 0 9] 

[0 0 10] i-^r^b-t,, ^<o||?^i±, iE« . =»^M^i:J. 
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[0 0 11] iOJ:9^j«^-CabtL(f. 'Xcoi^^-flFffl 
Jt (SNR) i:<7)M«(4. ^'7;^^3-lt<0:^^;&^^:$:6<)(; 

^^EF^<7>^-^0#Sfc/<9 > - 9 {c«o'w^T 7 Xi9-tt 

[0 0 12] t/c. ^^V-tttlit-f-SL^v^M^a^o 

-^-'V/'^'li L T V - b i5 J: S N R if'Si'&t Z> (i 

*\ --(i (cit L T b5ib pj'^' L # ('^'(i ^ m^^tzm^ 

—(tJa.^Ov'N'^j'-^t t <>{-fflv>/c^&-g-fli. SNR 

^> J; f)i§5<^^o 

[0 0 1 3] 

^"in-^iiXXfxd-y^mmii^tb. zithffyy'^'p^-f 

[0 0 14] HiJi. ^<r>imWLi7r--tmnyru -y iymx^ 
hi>o ^<omtii<r>Mm<o^PW-^-i\:mmi. i>5;^^tt 

^—•yhlat^ =i — 7'y9J.— yh4at^ Z<0^ — 
y- yi^J.=. yh4a ICitl"* A:^;^-f-<D«t*&K»CKtt 
tL3t3<BO«JS'X'f y^S 1, 3 2. 3 3 i 5r|gxTv^ 

[0015] ^-T-y ^7 jL- h 4 a {±, . ^^^M 

^S^m^-y'y^ A \ mpm^-T-yi/ A 2 2m 
<O^Pm^--r -y ^ A 3 , 4 4 t 5r«x.rvi^„ ciod 

%2mo^pm^-7--y ^ A z , A Aii^ ii^mx^-ya 
xxfi yu-^'¥<o-*)-y'yu-j^m^^itntm^j:i>x 

-hi!) i>^Pm='-r-y ^ 4 A (OB^ly- h otJo A« 
^§5<IS:^$^^^ i/c^^ffln-v-y^ 4 3cr)-9--;^7lx- 
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(0 0 161 ^^;^^(t^^ 7 h 1 aJi. 311<7)/N-^> 
-^fSithUll, 12, 1 3 Ztlh(D/^y y^-9m 
mSBll, 12, 1 3{zMBLX^\fhiXfz3m<^^'7 
>^^lta2 1, 2 2, 2 3 t*;tLT^f). 
^^-:5^ttffiS|5 1 3 ^^^;^^{tS|5 2 3 tiZJ: i^^^ffl 

[0 0 1 7] /N-^^-i5^affiS5 (A) 1 l«i:. BS^L^i 

^^^^(.m (A) 2 l(ltt^&$n/c^^•^^-^=&^(c 

^izjc^ZXW^:^^ y^3 liW^^^^tti>{z, W 
[0 0 18] /^•^>-^^*ai^ (B) 1 2(i. m^L^ 

^:^iJttSI5 (B) 2 2(c«t^1-^o ^^X^ttSC (B) 

sut^ -^oasyig:^icjj;i:T'ej#:^'f *y^3 2 

[0 0 19] ^^yji-i^mmm (C) 1 3J±. S^L^S: 

ttee (c) 2 3tcfe^-r^o ^^;^55^{tsp.(c) 2 3fi 

^ ^-^3 3 5r^>)«x.^^^^>(i. «J#if«*A:dM-^ 
[0 0 2 0] ^#;^>f y^3 1 ii. A^e-^oeit:^!^] 
y^4 2, 4 3, 4 4 tOK-e«jr}^x.^o «J1^;:^-f -7 
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^3 2(i. y^3 1 ^>«boA*;M-?-o€ii:^[^ 

^Pm^-r-'-J ^ A 2 t^pm^-Ty ^ A 3 , 4 
4 ^<7)Pb1T-^J?#x.^o y-^S 3(i. ^^y^-f 

y^3 2i)-h(OXl3m^<r>i^m.-^^^. ^^ffirz-T'^y 
^ (I) 4 3 t^pm:3-rv^ (I) 4 4^0HT-^ 

[0 0 2 1] ±fBy^-^^-i$'}aaiaS (C) 13i^i:C/:^ 
^>^^S'tt«5 (C) 2 3C9^ffi«iov>T$^(c»L <lfe5g 

-r^o ^^'^^-^ttmgp (c) i3(i. isf^iii^- h^-* 

(C) 2 3ii. (bm-D^V'-A-- {brHb)yU-At 

7 - « ?r glj O mia O b -7 - A i3 V ^ T ix-f^tL 
Pn-1 -Prwn ^ LT*i6^5>o ^LT. ^iffl^^^AI - 
Am T*n#@Ob1SO-7 l^-Z^^0^i^y^'7->[gPn 

20 «:pn tL. 56®: (C) f&t/cttCPn ^L^v^^Kt-r 

[0 0 2 2 ] :5'^7.5StglS2 3Ji. r (C^* L 

X^^'^^^T^ ^^\^^ i #S<7>7 P-A<r)^N-7-^6P j 
L # v^it C P n ia±T*:^-o tf y ^^Wi r L # v^>K r 

4 ^:M#?LrA^J€-^^f^^L. -^-timo^^g-tiiifg 

e^iv- \'(r>:^pm^-'rv^ 4 3 ^mix^xxt^m^ 

^rf^^i-^i^ tc, fiJ^^-f y^3 3 Sr«I#M«If 
[0 0 2 3 1 JilBO^^'^p«-^^*a6^/^*!)C0^^J.J.T 

A*f#-^S:xj <'> i: 1 "7 U—i.l^O^f^ >^;wifc{i 
NO .htTt^l-^o -^d-f^t. >'W-«Pi . 
7-ffiPn io J:lfi^fflT*^/N-7->llPn " (i-^tL-rtt:^^: 

[0 0 2 4] 

[mil 
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9 10 
/■?«7-{ip i 

Pi =1 0 log, 0 < 2: x'i'^ ) /No 
j = I 

lb 

P n .^Pb (n-1) + k 

b »f = ' 

^afl-5Fi^/t9-<gp„ 

m 

1 = 1 
m 

2: A i = 1 

i = 1 

J- =g^ffl=>-5^-,e; (I) 4 4 (Pb(„-,) + ic>P„ XC) 

(J) 4 3 (Pb (n-l) + k<Pn XC) (1<k<b) 

r W^ffi=>-F-^^' (|)44(r>ro) 
^^^=1-5^-,^? (I) 4 3 (r<ro) 

(Mmtrnmrnz^-j'^j^ cd 4 4fli®(BLsso:^ico(trt)j:t^) . 

' W^ffl^-T^'vi' (I) 4 4 (Pb <,^1> + k>Pn xCA>-r>r >r 0 ) 

(I) 4 3 (Pb(ft-i) + k<PnXCSrcl4r<ro) 

<1 <k < b) 

(S?-^llWPffi3-5^.:;i7 (1)4 4fij<7)(aL^S<D:^JCO(tTfeJ:t\) 



[0 0 2 5] mJiOJ: d t::i<0||ifeO?^BT-(i. /-t^p^ 
-^IftmSP (C) 1 3«ci3V^T, Atl^-?-<7)*^E^35- 
^ 7 P - A r t < 7 — It «r T -f- CO«85: 7 1^ - A ^ 

0>'<7 -■ llSr*t-5^j|(I2F*£;>'N-'7 -■{S**** i: t tc, • 
-?-LT. i'9;^i3-»tSB (C) 2 3U*Jv»T. c:*te>o^ 

#$IJffl)Lt:, A*«-§-=t§3#1f^fc titers irW^ffl 
=»-7'y^' 4 3, 4 4 {Cffij^LT^^^-t-fb^^Tird J: 

10 0 2 6] LfcTb^-^X. :W^^m<O^Pm^(r>^iZ 



*^ffl=»-f'-;'i' 4 3, 4 4 •Sr§JI)#x.*/^ie)<7)>'-?7> 

-fti. n^LLfz^^y^-^mtau (a) 1 k 

(B) 1 2^ /N-^^-^jsai^ (c) 13 
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[0 0 2 9] itz^ mtmm(r>mmx-{tbyu-'/:.rt 

^}|lJIpj^J/^•7-fflPn t7tt^67t:;6^ ^^^/^'7-ttPn- 
1 <t:^i!)#|S:A1 t S:fflvVcl^^J^^0^r^iS^¥^>'^•7- 
[0 0 3 0] mtmm(OMmr-i±>^^'y-mt\£ w 

[0 0 3 1 ] tfz^ B?feiliSOffM(ci3V^T(i^N-^^- 

^ - :$^^<7) 9 O-r-^T S Tt: 0:6^ L # V^ffi 

A \zn h MzW&i<DJ ^' ^ > - ^ ^ L t ^ ^ 

[0 0 3 2] Sfj. B?fffi*ifeOf^,^(ci^v^TL§v^MO 
M«ffi?:ffl^-r>2>ft*>»)(^. CPn^ 0;t?i^^^$IJ|?I 

^ 4 1> ^Pm^-'Ty^ A 2i^XXf2m<^^Pm^- 
Ty^ (I) 4 3. 4 4 *«x.TV^^(7)l::^*L. rj-x^ 

[0 0 3 3] m2\t. :i<r>mM<r>mm^^^^t>h'^P^^ 
it^w<r>m^'^y^'fmn'ruy^mxhho ram 

[0 0 3 4] rj-T'-y^J^J.-y h 4 h\Z\t^ • l''^ 
*l^ffl=7~'ry^4 1 :feJ:r/2i@cO;t^ffl=7-xy ^ 

(J) 4 5, 4 6 7!>^^fix.ibttTv^^o ^^Oo^^^^ffln 
-Ty^ (J) 4 5. 4 6(i. h'^> <>*"^t v^oJStt 

^^m^-ry ^ (J) 4 5itm'^m:=f-r-'y ^ 

(J) 4 6J:^9^>iSv^fei£l/-^T-^^-§'^t^^f^^J:9 
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[0 0 3 5] ^ y y.^i-fzx - y K 1 b it. 2 ISO 

/^"^^-iJ'ttaigBl 1 , 13' ^iXh<Oy^y;<-:$^ 
aUiSeil, 13' Ui^lE.LT^Itf?a/c21gC9>>^X 
^5^ltSB2 1, 2 3' t **LTi5*). yN-^^-^aaSP 

1 1 <h^^y^^{tg&2 1 t{ZX ^m^t^^ti:^l.f^ 
fzib(0^y:;f.»{'fzz.^yh^mf&^fi. tfz^'^y:^-^ 

«mifBi3' t^^T.jd'imz 3' t^zx^om'^m^y 

[0 0 3 6] 9 (C) 13' 

^y:^^iiU (C) 2 3' (if^ii-r^o :^^^;^^ftS|S 

(c) 2 3' ui^m^tifz>^^y^-:$^^mzxtim-^y 

i:T^0#;^^ y^3 3^^0#x.^^<h^){I. 
^Xtim-^t ti^iza-r-y ^^i^M-t^o 
[0 0 3 7] Cicot ±fSyN-^;^-^«aigP (C) 1 

(c) 1 3 tIwl»^I^^•7->[Si3J:^^^t: ^y^^MT*$>^ 

iJ'^^^^S^JtSP (C) 2 3' T*^i^tL^b^Oy^•^p< 

irmtZi^ y (C) 2 3 T-fflv^/j L ^ v^ffit f±S 

ho 'r^t)^>, BtrfS^^;^^it«B. (C) 2 3(i^|^^fl 
^L/cO(c^L. ^(Ommmm<0^ y (C) 
2 3' fi^co^lJ^^^T^r^o 

[0 0 3 8] :i(DXoti:mmX^hi)-h. Xt^m^i)^^ 

^yU-2:sX-^hm^\z, ^^m^y^^^^^j^^y h2 

b \>zi5\,>x^<D^<o t: V ^mmi^ X zr^^u-mzuL^cx 

^y:^6i-^^i)^fTt^t>ixho -f-LT. -eo^iiSE^gSJcjCi: 
T^#;:^>r y^3 3,;6^^^»3#:bi9. ^titiJ: 0±ieAtl 
M-^co;fr^7i--Ati21@co;fr^ffl3-T'y (j) 4 
5, 4 6<o^-t>co-:&«cttj&;?tt»-i-<b^n;2>o 
[0 0 3 9] ^o/c^. A:^j^-^o;t^7 V-Aii-^CO 

[0 0 4 0] 3 O^Jfe<:0ff:JS) COHMOff^Sgli, 

fl^LT^ 1 <r>m^xhhm^\z\±±M3m<o^pmzi 

-T'y ^(Dd^>OlO?:iill?L. ^2tOJl14T-*>5>:^>g' 

'fftib^im^i.xmm-fhxoKi.fzi.cDxhho 

[0 0 4 1 ] m2\t^';z<n^^mi^'BAZ^^i:>h%P^^ 
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[0 0 4 2] ::i-7''y h 4 c tc(±, M=t • 

*l^ffl='-T'-y^4 1 iJirfillfffln-f'y ^ 4 2 U*0 

xr, ^l^m-^-T--^ ^ (G) 4 7 JoJ:^/;fr^ffl3-T•- 
■7i^ (H) 4 8, A :^pm^-r 

-y^ (G) 4 7 ^' (H) 4 8, 4 9 t 

^<r>^%(D^pm-^-Tv ^ (H) 4 9(±*^fflr7-T' 
u/i? (H) A%\ZVc-<X%^^^m\^-\-X'm^it^'^f£ 

10 0 4 31 ^ 7 ;^^tt^— y h 1 c (±, 4 -SO 

/^7>-5'}4aigPl 1, 12, 14, 15t, >ltLt>0 
^f7>-:5'tttiJ851 1, 12, 14, 1 5{rJ4-j£.LT^ 
i^httfz4m<r>i^^:x,'»nU2 1, 2 2, 2 4, 2 5 t 

[0 0 4 4] /^•7^-;^'a{iJSB (D) 1 4 li, ll^L^ 

^'^^^^ItSP (D) 2 4(--e]*1-^o i^y^^im 
(D) 2 4(ig^$ti.fc>'N-9p<-^'«:*(cAt)«-f-<0* 

[0 0 4 51 ^^•9^-^aitJg6 (E) 1 5 li, H^L^: 

^-^=J:^'9;^^5-»j-g6 (E) 2 5{-fe^1-io ^9^^ 
ttHK (E) 2 5^1^E^$tty^:>'•?7>-^'=&3HrA:tl'(I■f■ 
•7 - A i^-Y^-iL-mt-ri. =^pxh h t-mii 

[0 0 4 61 ^^m^m^X'-hh^^h. xnm^-t^^p 

(D) I (D) 2 A\zi.y)^<r>m 

(G) 4 7 t^^ffln-T'-;' (H) 4 8, 4 9 i<DF^ 
*^«0#x.'bix^o ^LT, ;t^«='-T'yi? (H) 4 

(E) 1 5iJJ:0fi'7:^^tt«P (E) 2 5UiJV>T;fi-^ 
7 P - A h [zm'm. ^ tLT. iSSfSii I- - h 
S^^'^»c(±;t^ffl3-T'y (H) A^ifim^^it. 

(H) 4 8d^^iR$tt-&„ 

10 0 4 7] L.fzii^'::>X^<r)^m<r>fm\zi.i\,\t^ 
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[0 0 4 8] (1^ 4 (DMmmm) - -T^^MOB.^.Ii, 

» 1 cD«l4<;);t^ 7 1' - A ^ bi" ^ «6 =1 - X- y 

pyu-Ax^i,m^iz, ^<Dm^^n^Lxm2<r>m 
i4T-*)^*'^ic(i±ie^ 2 <Dm^m<r>mpm ^-r-y^ 

±ie»l <r)m,'^m<r>2'm<n:^PWi^-^'-y i'<r>\^'fixtr' 

[0 0 4 91 114 (i. z<D%m.<r)^mAz%t>h'^pm^ 

[0 0 5 01 3-7"v:>'Ji-- y h 4 d tcti. te^ • 
W^m^-f-y ^ A IiJJ:I>'*t*ffln-r'y^'4 2 (-*D 
i-T. ^t^ffla-T-'vi^ (G) 4 7, 5 0 is J; l>^;t^ffl 
n-r'y^ (H) A &i)mx.hiXX^^ho ^PM^-t' 
y^ (G) 4 7,5 0 tmPWi-^-'Tv iy (H) 4 8 t 

20 (i. ^ii^^'&L<r>:^P^^^^^\t-fi>fzt>(r>^>(r>x. 

Z<r>oib(OmP^=i-7'y ^ (G) 5 0 li^^fflrJ-T-- 
•7 5' (G) 4 7ICJt'<TB5v>f5iil-- h-e^?-^it^^f>t 
o J:-5»c«fiK$tt, :*^oi 7l'-Atf5<0HJ--r7l'-ASi 

[0 0 5 11 — 5' 9 J-^ y h 1 d l±. 4 /lico 

^^•9>-^'}^aigf 1 1. 12, 1 a , 1 e z.ith<r> 

y^^jt-:^mm^l 1, 12. 14, 16U*tJE&LT^ 
iihiXtzAm<r>i^y7.'5i-\fU2\ , 2 2. 2 4, 2 6 t 

30 [0 0 5 21 >'N'5p«-:5'fflaig5 (D) 14l±. |l^L=t 

5'9^:0-{tSI5 (D) 2A\z\rimtZ>. y :^-»ifm> 
(D) 2 4lie^^ttfc>'N-5>-^'^r^tcA:^J-e-?-0:t 

><^ y^3 4=J-^l)#x.;|>i:t^>tc, ^JS'ffi^^A^M 
[0 0 5 31 >'<5p<-^ffltBgi5 (F) 16l±, El^L^ 

v»S«8B25>t,e^s*ty::^s 1 (o^it<r>xtimp^^i)-h 

=&PtimM-fi>tz^<r>^<y:^-i'^m\& L. ito^-f^ 
>-^'Sr^9::^^3-«tS5 (F) 2 6tcfEji1-^o 5'7;^tS- 
•tffi (F) 2&\tj^m^fifz^^y :ii-^im\zXijm^ 

yiy~.i^i)mi^m\^-y^'SL^^t-tz>'^pxi)i>i)-mii 

^\^-YX'ii>-t^i£'^PX'hi>t^'^mM\^. i<o2fiJS$S 

^A^M-ll-tt'fcJca-T'yi' ^fsa-r i> o 
[0 0 5 41 ^<0«^«fiS;T-*)^75^ib. A:t)^^:i«:t^ 
yV-AX'i>-^fzm'k\z\i^ i-f>'^"5 ^-^WaiSP 
50 (D) 1 4iSj:yfi!'7>^^lta5 (D) 2A\z^y)^a)m, 
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(9) 

15 

(G) 4 7, 5 0 t^pm=i-fy (H) 4 8 t(r>m 
7!>^^'0m^hti^o -eUT. mpm=i-7'yi^ (G) 4 
7, SO^m^^tltcm^iza^ /■:v^-^'f*H4S5 

(F) 1 6i3j:af^'7^^}-ttSP (F) 2 6 Ui3v>T*^ 

il^Jl'g-U(i*r^ffl3--r'7i^ (G) 50yimV<^it. 

(G) 4 7 timtR.$iXi>o 

[0 0 5 5] Lfzi^'^XZ<7)^m<r>mm{:iii-oXi>. ^ 10 
^ 7 U - A Ol4Klf 7>> r*=t < JStt «c i: •) ft t a L 3 

[0 0 5 61 (IS 5 (ommmm:) z<r>mm<^wm\i. 

l± ^ Id i: T±ie» 2 OJgttffl O 2 IB 3 
-T'y Ov^-f i 9 L/C t <0 

[0 0 5 71 135(4. >lO^M<0m^.(C-^*>;2>^^^?-^ 
{ii5V^T«rlBll 1 > E13iJj:l|f@4 tra— ^lt^U(i|^— 
[0 0 5 81 ^-^--y h 4 e UJi. M# • 
^i*ffl:3-T-' y^'4 liJJ:f/46^ffln-T' y^4 2 UiD 30 

5gl«0JRttffl<D2fi<0*^ffl3-7'y^' (G) 4 
7, 5 0 i:. »2<0JSttffl(O2'li<7);t^ffln-T' y rJ' 

(H) 4 8, 4 9 t:d««x.?>tvTv^^o *^ffl3-7=-'-y 
(G) 4 7, 5 0 t*^ffl=»-T'y^ (H) 4 8. 4 

0^)(7)r% i<Oo*)*^ffl=J-r'yi' (G) 5 0. 
m^i-ry^ (H) 4 9J4. -5-*t-€--<x*^ffir7-fy 
(G) 4 7> ^^ffln-T'yi? (H) 4 8 t^Jt-^T^v^ 

[0 0 5 91 — ^y:^^ifjL-y h 1 e»±. S-fiO 
/•?v;<-:?aaiSBl 1., 12. 14. 15. 1 6 i 
tLf,0>'<7;>«-5'}aaigBl 1. 12. 14, 15, 16 
},znj:oLrt^iihfifz5m(r>i^y:^»ifU2 I, 2 2, 
2 4, 2 5, 2 6 i:?:;tLTV->-i,„ 

[0 0 6 0] >''?9>-^'«6ffiS5 (D) 14»±, HS^L^: 

i'yy^^im (D) 2 4tc<SJt-t^o ^-^^^^J-JtSe 
(D) 2 4»±f5«$*t/>:-'<7>-^'Sr«{~A^)«-f-<?)* 50 
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16 

•f- 1 1 <> U 3 - 7- y iJ"\isit1- o 
[0 0 6 1 1 >'N-7>-^ttitJSC (E) 15(4, mmL^j: 

>-^Sr^'7;^^5-lt8P (E) 2 5{Cf5«1-*o 

ttSC (E) 2 Slti^m^iifz^^yj^-i'imzXtim-^ 

yv-u ii^ii.m V - h t-ri> ^^px-^, i, Ti^ms: 
m — hX'^-\-»rj:^pX'i,hi^^m^L. z<om^m 

[0 0 6 21 ^N-5^-^Jftailr|5 (F) 16(4. H^t^ 

^^^mm-hii:.m^ixtzm i <ow.^(r>xts^pm^i)^h 

'^Pt^m.m-thtzib<r>.'^y :f--9im}m.. CKO/-?^ 
pf-^'^ri^^^^ttSP (F) 2 6(rf5it-t^o 

ttse (F) 2 &mi.m.^ixtzj^y :^-i^^mzxt)m^ 
y^^-i^i)^i^^\^-Yi'^L^^t1r^^P'Q^i,i>>^m. 

^\--VXi>^^tt^pX'^Z>i)--^m^L. iOffl^^ 

[0 0 6 3] A*fl-f-*«*?* 

(D) 1 4iSJ:iyf.^9;^.^tta5 (D) 2 4 (I J: t? -eoJ^ 
tt;S«f!l^$tt. ^ 1 <0JgttT'**t{f*^ffi3-7'-y ^7 

(G) 4 7, 5 03J^«J#X-f y^S 4tCJ:»)^»)#x.e> 
ixrS4??$n. ^2<r)m'&.Xhit\f^pm^-7'yi7 

(H) 4 8, 4 g^f^^^^-f y^S 4 (CJ: OiOO^xe. 

[0 0 6 4] -^LT. *^ffl::r-T'y (G) 4 7.5 
Ot^WR^iXfz^^kZit^ ^N*^>-:S'J4aja5 (F) 1 6 
m-lf^yy^^MU {¥) 2 6(Ci5</^r*^-7V-A<o 

(4*^ffl3-7'y (G) 5 0*s^^^^;}x^ . 
h-e'{>+tS-^^i'^(C{4;t^ffl:3-7'yi> (G) 4 7 

[0 0 6 5] ttz. mPm^-T-yi^ (H) 4 8.49 
d«SW$n.7ti^'g-{zl4. ^N-^^-^fflmSf (E) 1 5 is 
XlfPy7.^\1i^ (E) 2 5(Ci5V>T;fr^-7U-AOte 

lb (;*|JS^ ^^r. iSfSig t-- h 7j*-£-giJ^-&i;(4 

qfi-^ffln-T' y ^' (H) 4 9:&*SlR$tL, -Ij&mmi^ 
- hT-fc+^^lgt-g- {C(4/g-^ffl 3- •f'-y^' (H) 4 8d* 

[0 0 6 6] Lfzi^^XZcom^mmmAZJittli. :^p 

ItRirtr^&CT. mi>mLfz=i-T-y '^Tbm'O^x.MiH 
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[0 0 6 7] ^iJ. J-J.±<^-&ltJS<0ff^'®(±'^<7)J: 9 
tciJV^T, 2ttliO;t^ffl3-r'y^' (G) , (H) \z 

10 0 6 8] i:^-;. Bfriei^ 5 <^^Jfe(Dff^.^.i;fcv^T. ^n' 
1, 12, 14, 15, 16i3j;lf^' 
9;^i9-ttSI52 1 , 2 2, 2 4, 2 5, 2 6 (4, -f-tt-Ttt 

[0 0 6 9] $fetr. frIESS, ^4:feJ:0f^5<0#* 
^ (G) , (H) <nitt>t){Z, ^=^m^-7'yif (J) 

[0 0 7 0] (me <0*iS«>3KJ^,) &.±.^-<fzm 1 7I;M 
A^Jfi-^-co^fSfc^N'^ ^ - ^' fc Lr tr y ^^^15 J: I>VnT7 

— -jC®e£fflMk 

NO-1 ..(i) 



j = 1 



X J ^ J + 1 



k ■ = 



No- I 



(i) 2 



j = 1 
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[00.71] y.T> ^<^-0il^lll «0«^^fflv^TS4?g 

-fho (c) 1 3J±. xtsm^-f)-h^^ 

-;>:oge.ffiMk. n'y^r-i'^giJ 

-5)0 C:HtjC9./N-5yi-:?^<> t{Ci?9;^:S-ltfi5 (C) 2 
^tffl^$nfcM-^^;t^ffl3--7-'y (I) 4 3,' 4 

[0 0 7 2] t^a. mi O||JS<0Jg,^.T'^'^;t J: d kz^ 
^m-='-ry^ (I) 4 4<4, ^^ffln-T'-y (I) 
4 3 i 0 *>iSv^e^V- hT-^f-^-ftL. t7tl7V-A 
+ o-ij- r 7 V - A ») ^ < iS:^ $ tLT V » ^ „ 

[0 0 7 3] jiie^N-7^-^aaigp (c) i3u*3(t.& 

iJJ:rK>^7^^ttap (C) 2 3{-iJ 

-So vif'Kj; i #s<7)7 U-Atcitf^— 

oee^M^ki . tfy^rw >^r gi . 1:71—^^ 
20 (i -1) •7V-AtOtf-yf^^*ir<DM<0ffi>tt'tt[. o 

-AO^^-VT'^l'Sfc^NO t i #g<7)7 j 
«go-'}->':r;K7)At(«-?-x j o *^A^)$i^7l:^:1-^ 

[0 0 7 4] 
[ifc2l 



9 i = 



j = 1 J j = 1 ' + 

di - I r i - ri_,| 
,W^ffl3-7=^-;' ^ ( I ) 4 4 (k i <KMog j <GA\-3d j <D) 



WISffl3-5^^:? (1)4 3 ilMKl^) 
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[0 0 7 5] z(Dm.mmm^^i--^xi^. %\^m-<fz^ 

-r-j^ (I) 4 3, 4 4 ^rSlRfl^JU-ffiv^glJItTilf-^ffc 
[0 0 7 6] ±lE^'5;^^tt«^«;i3v^T'eeffl-r 

[0 0 7 7] ij:^^ ±.%m 6 0||JS<73®M(±^>:<7) J: d ^ 

«>^^5^d*nr«6t?ab^o 1-^^?*,, kf-y^y^ vs-^ie) 

10 0 7 8] f/js mrie-^koge^BMk i iiXlf\£y 
(Cli 7 V' - A t *agp^3-?r <> o /cEK t -r-J. C: t T- ^ 

10 0 7 9] i/c, «rl2-^>:oeB*Mk i isiire-y 20 

[0 0 8 0] ^hK^ a--r-7i'Ju- -y Kc^Jt^rr- 
[00 8 1] ttz. ^-?5p<-^fflaise*^'A*«-f-^^^# 

[0 0 8 2] Btrf5#*M<0f^jgT-{i. 

fScii 1^ - r-e^l V - h <o n - -y i 

[0 0 8 3] 

- A J: y^e^ I— h i «St<0 3 — T' y ^' * a 



#gi¥9- 5 5 6 6 5 

20 

oaaj L/^#l^/^•7 > - 5' ^ L v^MT-«^f -i. t {C 
oT. '^<^ig*^&ife(c*^^-f-^«^1-'<#r7-T'-y^' 
[0 0 8 4] Lfc;ei*oT*^5g(- Jinif. ^tl^E^i^t 

[0 0 8 5] 1-^t>*,, *fieg(Cj;*ttf, ^iMT:»»yN'7 

^wi^x.-r[zmpm'^tmm^ittzm^\'\tw^m.^t^ 

*Jt (SNR) *S5<e)-5>ii;ei*-ei=. zh-\zs.^xti=s 

[Hffi<ofam^uiwi 

[El 1 ] ^^m<r>^ 1 cO*M<Of^®{C#t)-&iir^;^-f-'fk 
[US] 2f:^^<o»3<0*Jfe<O^S{r.Kt>.&«?f^^-^'ft 
[H 5 ] ^^^<oB 5 <r>%^mm\~^iy^%'i^^'^it 

[^^■?■osiwl 

la, lb, 1 c, Id. 1 e-^'7;^:S-»t^--y h 
2 a -^^m ^ 9 y h 

2 b 9 X^{tJ-- -y f 

11, 12. 13, 14, 15, 1 6->'<9 j'-^J'jaai 
SB 

21, 22, 23, 24, 25, 2 6 9>^:&{tg|5 
31. 32, 33, 34, 35, 3 6 y ^ 

4 a, 4 b, 4 c, 4d, 4 e —3 — •f'y Ji:::. -y h 
4 1 -it* ■ Wmii#ffl3-7'-y^' 
4 2-*E^ffl:3 -7' y 

43. 44, 47, 48, 49. 5 0 •••;t«ffl='-T'y 
4 5,4 6 3- •7' ■y^' 
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[mi] 



4 a 3-^-1^3=3 y 
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